; residual laxity.
Introduction
Active way of life is highly prioritized in our days and more people are involved in sport activities. Contact sports such as football, basketball, skiing are determined as highrisk sports and ACL injuries in these sports are more common (1) . Motions that occur with cutting and pivoting, such as varus/ valgus and internal/external rotation movements at the knee, can result in rupture of the ACL (2) . Conservative treatment of ACL rupture is one of the possibilities and sometimes successful, but patients, willing to return to sports and high level activities are not satisfied with conservative treatment outcomes (3) . To achieve best results -ACL reconstruction (ACL-R) is needed to perform. There are variety of surgical methods to achieve good post-operation SVEIKATOS MOKSLAI / HEALTH SCIENCES IN EASTERN EUROPE ISSN 1392-6373 print / 2335-867X online 2017, 27 tomas, Nr. 3, p. 32-37 DOI: http://doi.org/10.5200/sm-hs.2017.036 BIOMEDICINA / BIOMEDICINE results, but in literature is still debate of optimal timing to perform reconstructive surgery. For athletes it is important to return to previously achieved level of sport as soon as possible, but ordinary people, not involved in physically demanding activities, this timing isn't so ticking.
The incidence of meniscal tears is increased in the anterior cruciate ligament deficient knee and there is some evidence to indicate that degenerative changes develop with time(4). Millett et al study showed that delayed reconstruction in the young was associated with a higher incidence of medial meniscal tears (5). However, there are no clear guidelines regarding the timing of reconstruction in regard to reducing the rate of meniscal pathology and achieve best outcomes.
The aim of this study is to determine do the time factor have influence on recovery results after ACL-R in line with other patient related factors.
There are hypotheses as follow: 1. Early ACL-R have lower the postoperative laxity difference measured.
2. Incidence of meniscal tears and chondral degenerative changes increase in late ACL-R.
Material and methods
Two hundred and seven consecutive patients were reviewed, who underwent reconstruction of anterior cruciate ligament between January 2014 and January 2016. The inclusion and exclusion criteria are given in Table 1 . Patients were divided into three groups according to the time from injury to surgery (≤3 months, 3.1 -12 months, and > 12 months to surgery). The operative patient age, gender, injured side, time from injury to surgery, concomitant injuries, height and weight were recorded before surgery. The graft diameter, meniscal tears and degeneration of articular surface were recorded at time of surgery. The incidence of degenerative articular surface change found at surgery was classified using the French Society of Arthroscopy (SFA) system (6) . Standard radiographs and MRI were obtained for all patients to rule out any additional bony injuries and to evaluate ligamentous, cartilaginous and meniscal injuries (Table 1) .
Surgical technique. An anatomical single-bundle ACL-R with autologous hamstring tendon grafts (minimum graft diameter in this study was 7.0 mm) was performed for every patient in this study. The femoral bone tunnel was carried out through a very low anteromedial portal in maximum knee flexion and was placed in the centre of the native ACL footprint. For tibial bone tunnel placement, the arthroscopic aimer was inserted to the knee through the anteromedial portal and was adjusted to 45° when drilling and was positioned approximately 5 mm behind the anterior meniscal ligament in a middle distance between the anterior horn of lateral meniscus and medial eminence of tibia. After guide pin is drilled, the drill guide is removed and the knee is passively extended to exclude an impingement on the anterior intercondylar notch and medial wall of lateral femoral condyle. Once a check is performed, tibia tunnel is established with a cannulated reamer to the graft diameters. The reaming debris is evacuated with a synovial shaver to minimize the fat pad inflammatory response. After tunnel on both femoral and tibia side creation, grafts were inserted and then fixed with bio absorbable interference screws proximally and distally. The knee was cycled several times through the range of motion and the graft was examined arthroscopically to check tension and fixation quality and to exclude graft impingement. Rehabilitation. All patients underwent a standardized rehabilitation protocol. An extension knee braces were used for two weeks and protected weight bearing was allowed for 2 weeks as tolerated. On the second postoperative week, the brace was fixed to allow motion between 0° and 60° of flexion, quadriceps activity against gravity and hamstring contractions were permitted. Four weeks after surgery, patients were allowed knee motions between 0° and 90° of flexion, and quadriceps exercises were allowed between 45° and 90° of flexion. At 6-8 weeks full isotonic hamstring contraction, hip abductor-adductor exercises, and swimming were permitted. At eight weeks, patients were encouraged to achieve a full range of motion, to extend the knee against unlimited resistance between 45° and 90° of flexion, and to ride a stationary bicycle with resistance. At twelve weeks, unrestricted isotonic quadriceps-strengthening was allowed between 0° and 90° of flexion. Return to sports activity was allowed gradually 8 to 12 months postoperatively, and after one year without any restrictions.
Inclusion criteria Exclusion criteria
Patient evaluation. Follow-up examinations were performed at 3, 6 and 12 months postoperatively by one orthopaedic surgeons. At all follow-up visits laximetric measurement were performed using GNRB ® (GeNouRoB, France). The measurement accuracy of the GNRB ® is 0.1 mm (7). A "residual laxity" of the ACL-R was defined as a differential laximetry greater than 3 mm at 134 N (∆134 > 3 mm).
Statistical analysis
For statistical analysis, IBM SPSS ® 24.0 was used. Patients were divided into three groups according to the time from injury to surgery (≤3 months, 3.1 -12 months, and > 12 months to surgery). The normal distribution was tested and confirmed with the Kolmogorov-Smirnov test for the metrical data. Descriptive characteristics are presented as mean ± standard deviation and range. The analysis of variance (ANOVA) method was used for the analysis of variables that met the assumptions of the application. General Linear Model (Repeated Measures) was used to evaluate follow-up examinations, which were performed at preoperatively, 3, 6 and 12 months postoperatively. These four points in time measures (before surgery, 3, 6 and 12 months postoperatively) for differential laximetry at 134N (∆134 = healthy side vs operated side) were used as time factor (within-subject factor) and analysed by investigation groups. Bonferroni pair-wise multiple comparisons test was used for post hoc pair-wise comparisons. Kruskal-Wallis (One-way ANOVA on ranks) test was used to determine statistically significant differences between more than two groups of an independent not normally distributed variable. To evaluate differences between categorical factors the Pearson Chi-squared test and Fisher's exact test were used. Logistic regression model for potential risk factors of the medial meniscus tear prediction was made. All statistical tests were computed considering a threshold of 0.05 as statistically significant.
Results
207 patient evaluated, there were 53 (25.6%) men and 154 (74.4%) women with the mean age 33.21 ± 9.78 years (range 18 -55), and median is 33 years. The demographic data of the study across the groups are shown in Table 2 . 
Laximetric GNRB
® data according time from injury to surgery. The mean time from injury to surgery was 17.66 (35.66) months, median 4.5 months. We analysed patients, divided into groups (up to 3 months to surgery, 3.1 to 12 months to surgery and more than 12 months to surgery). The mean GNRB ® Δ134N laximetric difference (Figure 1 ) in ≤ 3 months to surgery group was 1.16 ± 0.9mm, 1.17 ± 1.21mm, 1.06 ± 1.02mm for postoperative testing in 3, 6 and 12 months after surgery, respectively. The mean GNRB ® Δ134N laximetry difference in 3.1 -12 months group was 1.24 ± 1.06 mm, 1.13 ± 0.81 mm, 1.25 ± 1.15 mm for postoperative testing in 3, 6 and 12 months after surgery, respectively. The mean GNRB ® Δ134N laximetry difference in >12 months to surgery group was 1.34 ± 1.18mm, 1.38 ± 1.12mm, 1.46 ± 1.14 mm for postoperative testing in 3, 6 and 12 months after surgery, respectively. We found no significant laxity difference between postoperative testings' (3, 6 and 12 months after surgery) and the three groups, created by the time to surgery.
Residual laxity. There were 13 (6%) patients with "residual laxity" in our study. Distributions in time to surgery groups is shown in Table 2 . The highest incidence is registered in 3.1 to 12 months group, but difference between groups is not statistically significant.
Analysing body mass index criteria, there were 120 (56%) overweight patients in our study (BMI ≥25 kg/m 2 ) and 25 (11.7%) of those BMI was higher than 30 kg/m 2 . There were 4 (5.3%) cases of "residual laxity" in group of BMI < 25 kg/m Incidence of meniscal tears in time to surgery groups. Our study revealed, that there were 13 (18.3%) medial meniscus tears in early group (up to 3 months to surgery), compared with 31 (37.8%) in late (3.1 to 12 months to surgery) group, and 25 (46.3%) in delayed (more than 12 months to surgery) group. There was a significant difference in the incidence of meniscal tears between patients treated in the early group and in those underwent ACL-R after 12 months (P < 0.001). The incidence of lateral meniscus tears was 18 (25.4%) in the early group compared with 8 (9.8%) in late group, and 2 (3.7%) in the delayed group. There was statistically significant difference in the incidence of lateral meniscus as well (P < 0.001). The incidence of both meniscus tears was pretty similar in all groups -14 (19.7%) in the early group, 15 (18.3%) in late group, and 17 (31.5%) in the delayed group, but no significant difference was found.
Logistic regression model for potential risk factors of the medial meniscus tear prediction was made. The logistic regression model was suitable, likelihood ratio criterion χ 2 = 15.612; P < 0.001. Gender and age were eliminated as statistically insignificant predictors. The examination of possible risk factors for medial meniscus tear revealed (Table  4) , that BMI (overweight) (OR=2.04; 95% CI=1.091-3.814) and time from injury to surgery (weeks) (OR=1.026; 95% CI=1.012-1.04) significantly increased possibility of medial meniscus tear. Correctly classified 76.5% sample subjects.
Incidence of degenerative change of joint cartilage in groups. The incidence of degenerative change of joint cartilage found at surgery was compared to the early, late and delayed groups, classified using the French Society of Arthroscopy (SFA) system (Table 3) .
The incidence of grades 1, 2, 3 and 4 of degenerative change was higher in the delayed group compared with the early group, but difference was not significant.
Discussion
We failed to find evidence to suggest that an early reconstruction is of benefit to sports-active individuals with a rupture of the ACL in correlation with graft diameter. Our median time to surgery was 4.5 months (or 18 weeks), but we found no statistically significant difference in postopera- tive differential laxity (3, 6 and 12 months after surgery) between three graft diameter groups, although differential laxity in large diameter group was higher than in small group (1.37 vs 1.03 mm). There is also lack of comparative literature data to compare laximetry data. Karlsson et al (8) found that reconstruction, performed between two and 12 weeks after injury resulted in a higher activity level for competitive athletes.
There was also a decrease in meniscal damage when compared with delayed surgery. Meighan et al (9) conclude that there is no advantage in early reconstruction for isolated tears of the ACL and that this is associated with an increased rate of complications. Delayed surgery is associated with a more rapid return of movement and muscle function. In addition, a delay in surgical intervention allows the surgeon time to assess more carefully a patient's suitability for reconstruction of the ACL. In line with Church et al (10) , our study revealed, that there was a significant difference in the incidence of meniscal tears between patients treated in the early group and in those underwent ACL-R after 12 months. The incidence of lateral meniscus tears was 18 (25.4%) in the early group compared with 8 (9.8%) in late group, and 2 (3.7%) in the delayed group. This may indicate that lateral meniscal tears occur at the time of injury or very soon after, whereas medial meniscal tears are acquired after the knee has been ACL-deficient for longer period of life. Our results support the idea of a significant increase in MM tears after 12 months from injury (10-12). Granan et al. (13) found that each month of delayed ACL-R results in an increased odds ratio of further cartilage and meniscal damage of 1. Brambilla et al. (11) demonstrate that a delay of ACL-R is associated with a 0.6 % higher risk per month for further joint injury (our study demonstrates only 0.104% per month). Additional to the risk of further damages to the knee, it is obvious that especially athletes try to avoid an unnecessary delay regarding return to sports due to a delayed ACL surgery. Brambilla et al. (11) also revealed, that prevalence of cartilage injuries increased significantly at 12 months in the medial compartment, but later in the lateral one, with a statistical significance only for subjects treated after 60 months. We failed to find statistically significant difference, but study can indicate, that cartilage lesions (grade 2 to 4) incidence was higher in late group (over the 12 months) (24% vs 31.5%).
We also found, that BMI (overweight (BMI ≥ 25 kg/ m 2 )) odds ratio estimate of 2.04 and the time from injury to surgery (weeks) estimate the odds ratio 1.026, which shows, that BMI and time to surgery are strong risk factors to gain meniscus rupture until delayed surgery. The correlation between BMI and the prevalence of associated lesions suggests that joints of overweight people are subjected to greater mechanical loads, as suggested by the higher incidence of arthrosis (14) . So this supports idea of earlier ACL-R in this subgroup of patients.
Conclusion
The study revealed a significant difference in the incidence of meniscal tears between patients treated in the early group and in those underwent ACL-R after 12 months, which lead to significantly higher chance (every delayed week increase chance by 1.026 times and overweight (BMI ≥ 25 kg/m 2 ) increase chance by 2.04 times) of a medial meniscal tear occurring in patients undergoing delayed reconstruction. According to this, we recommend that ACL reconstruction not be delayed more than a year after the injury, due to the increased risk of meniscal tears and chondral injuries after this period. The correlation between BMI and associated lesions suggests that surgeons take into account the possibility of an earlier ACL reconstruction in overweight patients.
